Role of a vitelline layer-associated 350 kDa glycoprotein in controlling species-specific gamete interaction in the sea urchin.
The process of sperm-egg binding is one of the barriers to cross-fertilization between related sea urchin species. A 350 kDa glycoprotein in the egg vitelline layer of Strongylocentrotus purpuratus has been shown to be a sperm-binding protein (SBP). Sulfated O-linked oligosaccharide chains on the 350 kDa glycoprotein, as well as domains of the polypeptide chain, serve as ligands for this binding process. The hypothesis that species-specific sperm-egg binding is attributed to the interaction between the sperm and the 350 kDa glycoprotein was tested using S. purpuratus and S. franciscanus. It was found that both species had a 350 kDa glycoprotein on the egg surface that cross-reacted immunologically using antibodies prepared against a recombinant form of the SBP. Because earlier studies had implicated the carbohydrate chains of the 350 kDa glycoprotein of S purpuratus in sperm binding, differences in carbohydrate chains on the 350 kDa glycoproteins of these species were examined. It was found that among the lectins tested only wheat germ agglutinin and Sambucus nigra agglutinin showed a significant difference in reactivity to the 350 kDa glycoproteins between species. Finally, using a bead-binding assay, it was shown that the isolated 350 kDa glycoproteins exhibited species-specific sperm-binding activity.